Basal body duplication in Paramecium: the key role of Bld10 in assembly and stability of the cartwheel.
Basal bodies which nucleate cilia and flagella, and centrioles which organize centrosomes share the same architecture characterized by the ninefold symmetry of their microtubular shaft. Among the conserved proteins involved in the biogenesis of the canonical 9-triplet centriolar structures, Sas-6 and Bld10 proteins have been shown to play central roles in the early steps of assembly and in establishment/stabilization of the ninefold symmetry. Using fluorescent tagged proteins and RNAi to study the localization and function of these two proteins in Paramecium, we focused on the early effects of their depletion, the consequences of their overexpression and their functional interdependence. We find that both genes are essential and their depletion affects cartwheel assembly and hence basal body duplication. We also show that, contrary to Sas6p, Bld10p is not directly responsible for the establishment of the ninefold symmetry, but is required not only for new basal body assembly and stability but also for Sas6p maintenance at mature basal bodies. Finally, ultrastructural analysis of cells overexpressing either protein revealed two types of early assembly intermediates, hub-like structures and generative discs, suggesting a conserved scaffolding process.